Introduction
Choroidal metastasis is a rare distant metastatic location in cancer patients. With respect to lung cancer, the main metastatic lesions involve the lung, brain, and bone. 1 Lung cancer is the leading cancer of choroidal metastasis in male patients, breast cancer in female patients, and adenocarcinoma by histological subtype. [2] [3] [4] [5] The consensus treatment for metastasis to the orbit is radiotherapy mainly aimed at palliative intent to prevent disturbing eye symptoms. However, the long-term complications resulting from radiotherapy is problematic in the era of longer survival for advanced solid tumors. 6 Therefore, the strategy of treatment selection is crucial on diagnosis of choroidal metastasis. Some small molecules of targeted therapy had been reported to be active for choroidal metastasis of advanced non-small cell lung cancer (NSCLC). 7, 8 We herein report a patient having choroidal metastasis of crizotinib-resistant ALK rearranged NSCLC successfully treated with alectinib.
Case report
A 30-year-old female harboring EML4/ALK rearranged advanced NSCLC with liver and bone metastases presented with visual disturbance with a left ocular black spot, within a year of undergoing chemotherapy at our institution ( Figure 1A, B) . She underwent first-line crizotinib for 6 months with partial response (PR), followed by four cycles of cisplatin/pemetrexed for 4 months with PR. At diagnosis, 70% EML-4/ALK rearrangement via fluorescent in situ hybridization was revealed in the primary pulmonary site. However, hepatic biopsy at progression before third-line treatment revealed a decline of EML-4/ALK rearrangement to 20%. Expression of PD-L1 (programmed death-ligand 1) was also seen which lead to the initiation of third-line treatment with the PD-1 (programmed cell death-1) targeted therapy.
An ophthalmologist diagnosed left choroidal metastasis with retinal detachment upon initiating treatment of PD-1 targeted therapy and her visual acuity was 0.6 in the right eye and 0.4 in the left. The choroidal metastatic tumor was an irregular, marginal, white elevated lesion with 5 disc diameters in size in the left ocular fundus (Figure 2A , C, E). An exudative fluid was seen under the retina representing a retinal detachment. Two weeks later, systemic symptoms, including fever, bone pains, arthralgia, and visual disturbance were exacerbated. A second observation by the ophthalmologist showed clinically progressive disease of the left choroidal metastasis and she discontinued PD-1 targeted therapy and started alectinib (Alecensa ® ) treatment. In a week, both systemic symptoms and low vision were palliated and the choroidal metastasis with retinal detachment was also improved ( Figure 2B , D, F). Multiple liver metastatic sites also decreased in size and were assessed as showing PR according to the response evaluation criteria in solid tumors (RECIST version 1.1) 9 ( Figure 1C, D) . At the second week, her vision was completely recovered, however, she temporarily discontinued alectinib after 2 weeks because of skin rash due to alectinib and concurrently resumed alectinib and antihistamine. Her skin rash did not reappear and she sustained PR with improved eye sight for more than 5 months.
Discussion
The prevalence of symptomatic choroidal metastasis in cancer patients is approximately 1%-3%, whereas a prevalence of 9%-12% is reported based on autopsy studies. 10, 11 Choroidal metastases from lung cancer are reported in 7.1% of autopsy cases and are generally unilateral solitary lesions in the left eye; however, the prevalence of symptomatic disease is reported to be less than 3%. 12 Therefore, it appears that choroidal metastases are more common than reported on postmortem examination, although visual disturbances do not appear.
The reason that choroidal metastasis is the most frequent site for metastasis in the ocular region appears to be the abundant blood supply, which may present a suitable microenvironment for cancer cell growth. Cancer associated low vision has a differential diagnosis, and we should consider carcinoma associated retinopathy syndrome, brain metastasis, and chemotherapy-induced optic neuropathy in these patients. 13 Funduscopic examination and electroretinography are useful for diagnosis.
As they are seldom reported, there is no strong consensus regarding the therapeutic strategy for choroidal metastasis. [14] [15] [16] intended for preserving vision. The recommended doses are higher than 35.5 Gy based on a retrospective study on radiotherapy of choroidal metastases; visual acuity was improved or stabilized in 72% of patients, and deteriorated in 18%.
14 Clinical response is reported to have concordance with retinal reattachment examination results. Complications include cataract in 0.04% and retinopathy and glaucoma in 0.01% of patients. In patients with secondary glaucoma and poor response to radiation, surgical enucleation is considered, but these may lead to loss of vision and decreased quality of life during the patient's remaining lifespan. Although local therapy results in relatively good outcome with a degree of adverse events, patients with choroidal metastases still have an exceptionally poor prognosis of only 2 months with the 1-, 2-, and 3-year survival rates of 20%, 7%, and 0%, respectively. 17 On the other hand, in the era of molecular targeted therapy, patients harboring actionable drivers are anticipated to survive longer with matched targeted therapy. 18 Therefore, late toxicity from radiotherapy should be taken into account more than before in the longer survival era even in those with advanced NSCLC. Lethal complications related to the metastatic site should be discussed during treatment management, such as when the central nervous system (CNS) is involved. Oncologists typically select treatment management with consideration for treatment benefits and side-effects so as to not disturb quality of life, especially if treatment failure leads to poor prognosis. One solution is to avoid radiotherapy and replace it with recent molecular targeted treatment. Brain metastasis may be a good example. In the pre-molecular targeted era, generally, cytotoxic chemotherapy has been considered less effective for brain metastases because of the presence of the blood-brain barrier (BBB); therefore, frontline whole brain radiotherapy has often been selected. However, small molecule targeted therapy such as erlotinib 7 and pemetrexed 19 pass the BBB and are reported to be effective for brain metastasis as well as thoracic lesions. Therefore, the recent consensus on the management of brain metastasis suggests that upfront whole brain radiotherapy is not always required. 20 Likewise, choroidal vasculature is considered to hamper the delivery of chemotherapy to choroidal metastases; therefore, radiotherapy has been recommended, as reviewed earlier in this article. However, the choroidal vasculature exhibits the highest blood flow among ocular tissues and its endothelium has numerous fenestrations, whereas the retina has a tight junction complex to create a barrier similar to the BBB in the CNS. Therefore, large macromolecules can leak out of the vessels. 21 There have been some anecdotal reports of complete remission of choroidal metastases with chemotherapy alone 22 or molecular targeted therapy. Recent reports have demonstrated the efficacy of intravitreal bevacizumab. [23] [24] [25] In the longer survival era of molecular targeted therapy, upfront chemotherapy is one of the options for choroidal metastasis and radiotherapy may be preserved as a later treatment option.
ALK rearranged in NSCLC as in the patient of this present report, is one of the noted rare subtypes of oncogenic drivers accounting for approximately 5% of cases. 26 Targeted therapies for advanced ALK rearranged NSCLCs have been developed and show a higher response and longer response duration than cytotoxic chemotherapy, by the first-generation ALK inhibitor, crizotinib 27 and the second-generation, alectinib 28 or ceritinib. 29 More specifically, alectinib is a novel small molecule receptor tyrosine kinase inhibitor for ALK rearranged NSCLC with a response rate of 93.5% in two Phase I/II trials. In crizotinib-resistant cases, a 55% overall response rate, including a 52% response rate of CNS metastasis, was observed with alectinib. 30 Therefore, considering the risk of late toxicities and the previous crizotinib-resistance, the patient received alectinib treatment without radiotherapy at diagnosis of choroidal metastasis.
We observed improvement of low vision and retinal detachment following alectinib treatment. The choroidal metastasis in this patient would have likely been missed if she had undergone crizotinib treatment with the visual disturbance.
In summary, in the era of longer survival with driver mutation directed therapies, small molecule receptor tyrosine kinase inhibitors, including alectinib, may be a treatment option for ALK rearranged NSCLC patients presenting with choroidal metastases. However, we should keep in mind nonresponder cases, which do not often appear in the literature because of publication bias.
Conclusion
Choroidal metastasis is a rare type of metastasis and no strong recommended standard of care is established, however, alectinib was active for ALK rearrangement NSCLC having choroidal metastasis similar to other small molecule targeted agents.
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